Assessment on the level of pollution of Turag river water was performed by measuring various physico-chemical parameters. 
Introduction
Water is the most essential component in the universe and has a strong correlation between water and all kinds of life to sustain. Despite its importance, water is the most poorly managed resource in the developing countries (Fakayode, 2005) . Presently, 10% of waste water generated is being treated; the rest is directly discharged into the water bodies without treatment (Satter and Islam, 2005) . Water also known as blue gold, one of the most priceless gifts of Nature is also regarded as the life line on Earth, because evolution of life and development of human civilization could not have been possible without water. Rivers are the important surface water sources and are being used for various purposes viz; drinking, household, irrigation, industrial purposes and recreation . All recognized civilizations in the world evolved around the rivers (Madhuri et al., 2004, Balasankar and Nagarajan, 2000) . Dhaka, the capital and most populated city in Bangladesh is now a member of mega city family in the world. Rapid and unplanned urbanization, commercial development along with population pressure have made a severe environmentally polluted city in the world (Haigh, 2004 , Karn and Harada, 2001 . The Turag River, running by the side of the Dhaka City, is one of the most polluted rivers in Bangladesh. Many industries have been grown up in the bank of Turag River during last decade and the numbers of new industries are continually increasing (DoE, 1997) . Tongi area situated in the Bank of Turag River is primarily known and developed as industrial zone according to the Bangladesh Master Plan of 1959. Various categories of industries include metal industries, garments, jute, textile, spinning, pharmaceutical, food manufacturing industry, lot of tanneries, chemical factories etc. are available in Tongi area (RAJUK, 2010 , Rahman et al., 2012 . Most of the industries discharge their effluents directly or indirectly into the Turag River without any treatment causing pollution of the surface water. Moreover, many sewerage and municipal sewage drainage system have become a dumping ground of all kinds of solid, liquid and chemical waste that polluting the Turag River (Rahman et al., 2012) . As a result, complex mixture of hazardous chemicals, both organic and inorganic are released (Ghrefat and Yusuf, 2006; Batteiro et al., 2010) . The monitoring of surface water plays an important role for assessing water quality, hydrochemistry and ecology and also very much essential for safe and sound environment and ecosystem . Considering the different sources of pollution near Turag River we aimed to study the water quality and the level of toxicity through heavy metals such as Cr, Cd, Ni, Cu, and Zn were measured at different locations of Turag River and Dhaka Dying Effluent (a dying industry situated on the bank of Turag River). 
Materials and methods

Study area
Sample collection and analysis
Samples were collected by using plastic bottles of 500 mL. Before sample collection, bottles were cleaned by detergent and then it was treated with 5% HNO 3 acid overnight and finally washed with de-ionized water followed by repeated washing with sample water so as to avoid contamination. All the samples were taken with grab sampling. After sampling, the bottles were kept in air tight and labeled correctly for identification. The parameters, pH was measured using Twin pH meter (B-211, Horiba, Japan), DO was measured using Dissolved Oxygen meter (YK-22 DO meter, Taiwan). TDS, salinity, conductivity and temperature were measured by instrumentally using multimeter (CTS-406K, Taiwan). COD were measured by titrimetric method using K 2 Cr 2 O 7 as oxidizing agent. Concentration of heavy metals such as Cr, Cd, Ni, Cu, and Zn in the River water and industrial Effluent were determined by using atomic absorption spectrophotometer (AAS Shamizu 7000) using standard analytical method. Correlations of parameters were done using Minitab V-13.0 software.
Results and discussion
The outcome of physicochemical parameters and concentration of heavy metals at five different points of the Turag river are presented and discussed below.
Temperature (T)
Temperature of water may not be as important in pure water because of the wide range of temperature tolerance in aquatic life, but in polluted water, temperature can have profound effect on dissolve oxygen (DO). The fluctuation in river water temperature usually depends on the season, geographic location, sampling time and temperature of Effluents entering the stream (Ahipathi and Puttaiah, 2006) . In this study, the temperature in Turag River water is in the range of pH Fig. 2 . shows the pH value against seasonal variation at different selected places of Turag River water. pH value ranged from 7.2 to 8.0 for river water and from 7.5 to 10.1 for industrial Effluent. The value for River water is within the permissible limit for diverse uses like irrigation, domestic and recreational, according to standard value of Department of Environment (DoE) (pH 6 to 9) but in the Effluent of Dhaka Dying it is out of range of the standard value of DoE (pH 6 to 9). From the Fig. 2 it is found that pH value is higher in the effluent almost all over the year than River water; this is because Dhaka Dying uses various toxic substances. As a result pH value in Turag river water increased day by day. The pH significantly affects biological activities. It also affects some properties of water body, activity of organism and efficiency of toxic substances present in the aquatic environment. The correlation of pH with other parameters is shown in Table II . In this 
Salinity
Salinity is an important property for the inland water body and natural water. It is originally conceived as a measure of mass of dissolved salt in a given mass of solution (Clesceri et al., 1998) . Salinity is the measure of salt present in the water body. It measures how much salt is in the water. In the Turag River water salinity varies from 64 to 585 ppm whereas the Effluent of Dhaka Dying ranged from 231 to 933 ppm. The highest and lowest salinity value of both sampling side (river water and effluent) are observed in February and August, respectively. In February various industries such as lather industry, textile industries etc. use salt in their production processes and discharge effluents contain salts. As a result river water becomes salty and create hazardous situation for fresh water loving biota. That's why in February the salinity is higher. Salinity has good relation with TDS and EC. Salinity value increased with increasing TDS and EC. The correlation of salinity with other parameters is shown in Table II . In these Table correlation of salinity with EC, TDS and COD are positively correlated but DO is negatively correlated. The correlation of salinity with DO and COD (P value 0.002 and 0.002) are significant but TDS and EC (P value 0.000 and 0.000) are insignificant.
Total dissolved solids (TDS)
The Total Dissolved Solids (TDS) mainly indicate the presence of various kinds of minerals and metallic ions which are comprised both colloidal and dissolved solids in water. It is also an important chemical parameter for quality water (Kabir et al., 2002) . TDS observed from 90 to 795 ppm for river water and 332 to 1244 ppm for the Effluent of Dhaka Dying. Higher TDS value was measured in Dhaka Dying Effluent than the river water. The TDS attained to its maximum value in February and the lowest value found in August. High TDS detected could be attributed to the various Dying stuffs being used in the textile mills and they might be major sources of the heavy metals. It is reported that the increase of heavy metal concentrations in the river sediment could increase suspended solids concentrations (Kambole, 2003) .
The correlation of TDS with other parameters is shown in Table II . In this Table correlation of TDS with EC and COD are positive whereas with DO it is negative. The Correlation of TDS with DO and COD (P value 0.001 and 0.001) are significant but EC (P value 0.000) is insignificant.
Electrical conductivity (EC)
The electrical conductivity (EC) is usually used for representing the total concentration of ionic species in water. EC variation was found from 135 to 1194 µs/cm for river water and 483 to 1856 µs/cm for the Effluent of Dhaka Dying. The which are present in industrial effluent and are usually found in textile Effluent (Kabir et al., 2002) . On the other hand lowest value observed both sampling side in August. In February Salinity and TDS are increase, So EC is also increase and in August Salinity and TDS are decrease, So EC is also decrease. The correlation of EC with COD is positive and with DO it is negative. The Correlation of EC with DO and COD (P value 0.002 and 0.002) are significant.
Dissolved oxygen (DO)
An adequate supply of dissolve oxygen is essential for the existence of aquatic organism (Dara, 2002) . Dissolved oxygen (DO) is needed for waste degradation and decomposition by microorganism. Fish in water containing excessive dissolved gases may suffer from "gas bubble disease"; however, this is a very rare occurrence. The bubbles or emboli block the flow of blood through blood vessels cause death. On the other hand, the decrease of dissolve oxygen concentration is a severe risk for aquatic life (Rahman et al., 2012) . DO values found in the range of 0.6 to 3.6 mg/L for river water and 0.5 to 3.0 mg/L for the Effluent of Dhaka dyeing shown in Fig. 6 . The DO concentrations were lower in dry season and higher in rainy season. The highest value 6 mg/L for DO was found in 2006 (Rahman et al., 2012) decreased to 0.6 mg/L in the present study. This reduction is due to high discharge of organic material, e.g. from sewage treatment, storm overflows, agricultural slurry, silage liquor. Such low value do not supports the endurance of aquatic life. According to the environmental quality standard (EQS), the DO value prescribed 6 mg/L for drinking, 4 to 5 mg/L for recreation, 4 to 6 mg/L for fish and livestock and 5 mg/L for industrial application. Therefore, it can be said that Turag river water is no more suitable for any purpose. The correlation of DO with other parameters is shown in Table II . DO found negatively correlated with COD and shown (P value 0.000) insignificant.
Chemical oxygen demand (COD)
Chemical oxygen demand (COD) is another important parameter of water quality assessment. The values of COD ranged from 220.00 to 1150.00 mg/L for Turag river water and 300.00 to 1170.00 mg/L for Dhaka Dying Effluent. The highest value of COD is found in February in river water and also Dhaka Dying Effluent. On the other hand lowest value of COD for both points is found during June to August. The COD effect attributed to the waste materials (organic/inorganic substances) are discharged directly into this river. The higher concentration is observed during the dry season of the year and lower concentration during the rainy season.
Heavy Metal
Presence of heavy metals in the samples are shown in Fig. 8 However, to protect the ecology and environment as a whole of the study area following attempts should be taken by the concern authority: (i) establish a pollution free technology such as Effluent Treatment Plants (ETP) at every industry, (ii) to avoid any kinds of pollution, consciousness is needed, so people should be aware to their work and increase awareness among industrialists about the pollution problem and their legal and social responsibility to prevent it.
